PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2002-223008 
(43)Date of publication of application : 09.08.2002 



(5 Dint CI. 


H01L 33/00 
C09K 11/08 
C09K 11/56 
C09K 11/62 
C09K 11/80 
C09K 11/84 
// C03B 8/02 


(21 Application number : 2001-319186 
(22)Date of filing : 1 7.10.2001 


(71 Applicant : KONINKL PHILIPS ELECTRONICS NV 
(72)Inventor : JUESTEL THOMAS DR 

RONDA CORNEUS REINDER 

MAYR WALTER 

SCHMITT PETER 

WEILER VOLKER ULRICH 


(30)Priority ■ 
Priority number : 2000 10051242 Priority date : 17.10.2000 Priority country : DE 


(54) LIGHT EMITTING ELEMENT — ' 

(57)Abstract 



PROBLEM TO BE SOLVED: To improve the lifetime of a light 
emitting element 
SOLUTION: The light emitting element 1 is provided with a light 
emitting diode 3 and a fluorescence layer 2. In order to improve the 
l.fetime of the light emitting element 1, fluorescent substance 4 of 
the fluorescence layer 2 is provided with water-resistant coating 
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* NOTICES * 

JPO and NeiPl are' not responsible for any 
damages caused by the use of this translation. 

3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The light emitting device to which at least one lieht emitting dinH» mn A = tt 

and this fluorescent substance is characterized by hav J* at AmSL flu£l ♦ fluorescence hyer are prepared. 
[Claim 2] The light emitting device according to ctaS M characterized I b v, K sub f tance which has mating. 

fcT^l 0 ^ ,°I ganiC mater,ar a " -te Sand'alaTs ingridrent" 005 ^ ^ ^ ** ™ «** 

l^wl^ ^ choosing said organic materia, from the 

[Claim 4] The light emitting device according to claim 2 rh*ran+~ri**A kw u . ^ , 

vanadium illuminant. and a silicic-acid illuminant. """""»•*• a " "<™n ac.d .llum.nant. a bonc-acid illuminant.. a 

[Claim 8] said ulmin acid emitter — Y3aluminum501? r<. v v rwi 

C.U2 S4:C. .„<i CaS.C and th. w th* eo„4S of Eu ' E " <M '- °" C " m) ' SrS:0 '' C,S:C =- 

LCIaim 10] A light emitting device given in anv 1 term of th* H*;^ i o u ^. 

containing SrS:Eu which has coating of Si02 and a Siclte charactenzed by said light emitting device 
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* NOTICES * 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

3.1n the drawings, any words are not translated. 




[Detailed Description of the Invention] 
[0001] 

sk isssjjur*" '"*" s ,o ' i5h ' * mitt "" -** - - «* — *. 

[0002] 

[Description of the Prior Art] The solid-state liffht source for Mam ni 0 i; k* _.- ^ 

a.rnioond^r diodo „ known Cdnv^o^.t^^.T.^SZ^'St. SSS, 
recombination of an e ectronic-hole oair (exritnr.^ nf *^ u.oae is oasea on the 

«** «. ... _ ^ __ to «-"z^k^^ss^i~r iitztr**' 

determines the wavelength of the emitted light roughly. conductor 
[0003] The semiconductor diode which emits the light is used also with a ™i™ i i 

[0004] By development of the semiconductor diode which performs UV radiation th« no«;i,.i.«. * *u 
p.cture display on the color picture screen which addresses h£hT?. ; radlat,on i l the Possibility of the true color 
diode which performs UV radiation ^^^O^rSS^^^^T^ * COmb,n '^ semiconductor 
the arbitration of the lights of the ^^^22^2^22 ^Z^t^^?',""- " 
from the Germany patent number No 19800983 Thic nnn.ini ■ , ? ( expres f ed - Suc " a color display is known 

xr" ou * o, '" 8radiauo "^ 
^--S£S^^^ 

factor of th. oolor piotur. aor..n whioh .ddrass.s <tod. i. thf f 1 1 ,> »* stably and h.jh rt Tf>o limiting 

•sets*, srrsj?- - ° f ■ - :^x*c-^r ass- 

KaoS:ttt™^Z.d™r *• ■** "" ltti " ! **• — * " — «*» — *. — . and . 
[0007] 

flooroaoant substanoa whioh ha, ooatin, Aoor.ao.nt aobstonoo oh.r.ot.nzad by having at laost O no 

Sh^tSrof^rt^Sr " r " ° reVM ' d ^ - *• *~~« 

.r' , /.S* i ^S°*' i "' iS *— ^ *• — "*" h *°" sists - - — * l - taw* ~M« 

KStZrT ° r ' aniC ma,0r,a ' * SUiUI>IV *»" *• «"* «* * and 

^ F, *K^^lS , Ja■i^ hn, is chos,n from ** — » -** * * ■»!— * • 

KST^ *— — - — — — - ^ dombinaoon o„„ 
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light of long wave length activator. UV rad.at.on or blue glow is further changed into the 

Ga)5012:Ce, and 

consists of Eu. Ue ' UaLa ^ S4 Ce and CaS:Ce, and the group that 

[0021] Especially the fluorescent substance containing a sulfide like Sr^-F., i* u„j i _., 

based on the following reaction formulae. S nydro, y zed b V the moisture in air 

A fluorescent substance is stabilized by SrS+2H2 0->Vnw^+M9Q * 

..vie. ,. w»r j^;^ b jr."^ »: „£___?_£ * 2 srjr ~ ? t *r "** from a '** 

and tha .poxy houain, 6. Tha fluorescence lav.r 2 c„ >|J1T ? J * °" r,ed b * ,VTO «" • clear layer 5 

^u^ ;:rs:sr fthe w r r a fl — ,a - 

fluorescent substance which emits blue and g^en * fluorescent ^stance which emits red. the 

^avss n y t of ,,ght di ° de 3 t - 

fluorescence layer 2. The fluorescence layer 2 is eqSoed w£ h ~H * T * * W " P " Shed by the 

rESnZrrr?? the three - point ^.'S.S. • emrtter - and b,ue emitter 

S 2 o^oin^ ° f ?° UV C °" ta,nS INGaN - Q-N. The diode 3 which 

FWHM<50nm, and 41u7m Remission ma^ ) 'T'^^ence between 370nm which is half-value-width 

which has the wavelength bTtwee ^wZ^50n^ h JZ T! ^1°^°^ rad '' ati ° n ° f the b,ue ^ ow 
electric energy to the diode 3 which llZ "out ^X^r5L^ U^^T^-^ A t0 SUPP ' y 

maintain luminescence. The means has at least two TcVTdes ^ ' S established in to 

Knot, l^rn 2 b * *>f — a" oxidization fluorescent 

substance, a vanadium acid nuorescents^ — descent 

5SMSSSS?3? e°; SFKS 5ET5T 2^sr s tT es ~ 3 (Y - Gd) 5 °- (a — 

Tb. 2(S, Ba) Si04:Eu. c^J^^^s^^s^^ ™* ~ B ^ ™G3: ~ Ce. 

S4:Eu. S:Eu (calcium. Sr). S:Eu (Mg calcium) SrS Ce £Xr?' r i o , e?2 (Sr> ca,c,um - Ba > 2 s *Eu. SrY2 

[0029] The particle of a fluoresced SSSSJ? is covered ! n att " C . aS:Ce _ EU (a,Um '' nUm - Ga) " 

the thickness of the layer of coating is usS r 0 001 to 0 2 Z S*?™? ^ by C ' OSing in - 3 ,0garithm ~ 
Photon can pass a layer, without losing mo" ener^ ™™ a ter. therefore since it is dramatically thin, a 

toSSl r FOrn L ati ? ° f C ° ating f °" OWS Vari0US a PP«-° a ches according to a coating ingredient 

substance 2 by adding the solvent whicJ °2x does nit 1 f ^ P reci P |tat " to the particle of a fluorescent 
fluorescent substance by which Lting wal ca^ After fi ' ten ' n6 and d ™ the 

temperature. Ut melt,ng (fuse) of 4,16 latex ,s ca "-ied out at an elevated 

^^^^^^^^^^^^ to a fluorescent s " b — 1 

s solvent ano tnis solvent can also be made to suspend a fluorescent 
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substance 4 after that instead. Cross linking of the polysiloxane pasted up on the particle of a fluorescent 
substanc,4 ,s canned out by overheating, the cata.yst or radical initiation (radica.^n^ of . 

[0033] In order to manufacture glass type coating from a borosilicate. a phospho silicate fnh^nhncii.w ■ 
alkal, silicate, the colloidal solution of the silicate of a potassium silicate ar^StS^l^SS^ * 
ammomum hydroxide solvent. After adding a fluorescent substance 4 h. l u. ! t0 a " 

powerfully. While filtering and taking out the ' fkZZ^ t'J^JT™ ? ta,n . ed _ as a result is sti ™d 
[0034] It is advantageous to coating that sS^SS^^^ A T * * 1 °° C " 
to manufacture such coating, the colloidal solution o boros" icat a ohTsnh T\ ] " 'T ? f h ° rder 

colloidal soluooo of . bor.silio,,.. a phoapho JlS or » « SI f J__J„ ""^ " .T* eXBla ""'- lh ° 

into tha layar of M.O after thit ° 3 "oorppoont pubpt.nea 4. and is formally oodp.rt.d 

fluorescent substance 4 which has coating is removed a^it dries « i sus P ens '° n nses to 9 5 Th * 

[0039] In order to cover a fluorescent substance 4 with Si02 it DreDares fir«=t *u ■ . . 

which can be hydrolyzed. for examole the tetraethvl .-C r* Pre P ar _ s f,rst su,tab| y. the silicic acid anhydride 

^•rz-r^ 

SSST ° " ° rder «° ol,tain c °" lin " ° f Si °* »tmo,ph.r. a.,„ra.,d »i,h a 

one or more of anion CH3COO-. RO- N03- CI- CH3COCH-r/n nrm T ^A™ ^ a " d La • X ex P res ses 
&«' TT T ber T" ~ Z^SZZSgZZl -f°^»2CH(OH, (OOO-, CH20O0- 

otimog su s p.„,io„ uotil th. pH v.lu™ la ,«To 7 Aft.r ™? . ' fluoresc,nl ""batons. 4 I, add.d It h.ato 
wnioh hop coating 4 la ^JZ Tr'npjd !„d £i.d * ° * """" »' ""or.ao.ot pubpUno. 4 

and 106. Th. wo,., .„,„«/.„ „, «,„ ^^IdW ^ Sr *B,r.^d ^ " "T"" ™ 

mold™, • .old (polyboHo J^Z^£^,£S!^^ t^-ftLT * 
En^S THe example of t* 11 ' 8 invention is explained to a detail below 
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mi i 

[0047J SrS:EulO s is suspended in 50.0ml of dehydrated ethenol. TEOS condensed beforehand i. ndd.d t 
susoons.oo. end th. „___ obtained as . result i, stirred for 1 5 n,inu.o?sS Eu I wSh oZrad T 1foS I, , 

r nr\A a . t-li_ . . /-\ . . rr - • , ^ _ . 
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46.3 


12.5 


41 _2 



temperature. Covered SrS Eu is Tken out andrt Z^f ,nn ° bta,ned as * r^"'* » birred for 90 minutes at a room 

[0053] Example 3aluminum(N03)3.9H204.45g is dissolved into 1.251. of pure water 85XH3PC-41 37* and Ifi * 
ureas are added to this solution. SrGa2 S4 is added after filter,- • 1 waler ' 00, »" JfJ "41.37g and 36.04g of 

of 0.2 micrometers of thickness. Suspend i sSJed a _ M Se^ e «V ^ ^'"^ " r6SU,t " the ny,on filter 
Suspension can be cooled to a room tZl^„/.L t ^ ! the pH Va ' Ue ° f 3 so,ution is set to ~>- 

34 which covered A.P04 severeT^^^ "~ ~ SrGa2 

Z^irs^^Si^^^ i h : h has *? r re rr ce ,ayer 2 containin * srGa 204 ^ 

2S2£^^K -nseTuentlv Sg^S'^SF^^ ^ ^ 
fluorescent substance J, whi^Cwas ^I^S; JS^T^ ^ ^ 
calcinated at 250 degrees C for 2 hours degrees C, and is eventually 

ESS*. ^^^tr^i^Ksr^ conuln r ¥ „ atoi " um 50,2 «— 

diode 3 is surrounded by the ol.er lever 5 ™Tf,n„jf. . . ? .*""■ '° r 11,15 *• 'nGaN/AIGaN 

eouered M.O a. a «— S^^^^ 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

3.1n the drawings, any words are not translated. 




diode and a fluorescence layer. 



prepared at least one light emitting 



[Translation done.] 
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determines the wavelength of the emitted light roughly d ' menS, ° n ° f the band ga P of a sem.-conductor 

ZSarcot^ 3 — ' ^ In a co.or disp.ay. red. green, 

luminescence semiconductor diode. L Sft ^ ^i£SSTS: ISZ^^? tt • 

Ki^tnTelt^ Pe ;T S UV radiati0n ' the POSSibi,i ^ tru. 

diode which performs UV radiation IZZemter^L^ T,V "TT* C ° mblning * he ""*»"*«*» 
the arbitration of the lights of tne equest b^emLtdu^ Ze can b a °" If* C °'° r a " d White of 

from the Germany patent number No 1980098 T 1 ^!!^^^^^^ ^ ***** h kn ° W " 

carries out outgoing radiation of purple or the blue g*^^^ which 
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TECHNICAL PROBLEM 



atmosphere, the fluorescent substance reacted to water has a oossSv S2 ST! C : rCUm / erence amb,ent 



[Translation done.] 
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fluorescent subotonc. „hich tas ci*l «oor.*cent sobst.nc. ,s chor.ct.rit.d by hovin S « toa„ 

[ Z?lt2^r a ° e is ch ° san from *• M ~ ns,s,s ° f - »— *. » ™*ri„. 
S^r P z SP s sr3^ — - — «- — — _ _, 

consists of Eu. oe ' oaLa ^ 54.Ce and CaSrCe, and the group that 

A fluorescent substance is stabilized by SrS+2H2 0->SrfOH)9+H9Q +u r 

ES F „_. __ lisnt .^ in / d „ vice c^^r^^^ 

fluor.,c.nce Ipyor 2 i, Jpppd ST STtol o Z'i" ? 2 fT 1 T1 " 

wot.rproof coating with tho gest.lt of thio op* rrton i in—H^ "?"^ s^**™ " ""ioh p.rform.d 

P-oteo by the epoxy housing . with 
emitting device 1. With the gestalt of this od e ration thl fl ?« ro,e i wh,ch / a,SeS adv,ce of *** from ^ light 
and the epoxy housing 6. T^e Auoresin^ 2 t may b A? rmed betWee " a c,ear la ver 5 

housing 6. The fluorescence layer 2 contains fluorescent subs !?■ ? C °r I? 8 ° UtS ' de ° f epoxy 

fluorescent substance 4 which prepared coatingTn Sese casfs WithT ^"'^^ ^ 

fluorescence layer 2 is formed from an epoxy resin and coaW I™ f ^ Operations - the 

gestalt of this operation, the fluorescenc'e layer 2 HSKjl" * 4 ^ 1,16 
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[0025] When a light emitting device should carry out outeoine radiation of t h- whit, i.vw « 

LWM/J The diode 3 wh.ch carries out outgoing radiation of the UV contains INGaN or GaN Th» t , 

[0028] Let the fluorescent substance used in the fluorescent | a w 0 r 9 *w . - 

S4:Eu. S:Eu (calcium. Sr). S:Eu (Mg, calcium) Sr&Ce CaS C T Cal a? ^ ^ if'? Ba> 2 S4:Eu ' SrY2 

L0034J It is advantageous to coatins that SiO? ic i^u^a r ;~ „ j ^ . e "- ,,l &' »■ unes at iuu aegrees C. 

™nuf,e,ure sueS ««__ th.^^ S ^^^V^*^ ~» J » •*«« to In order 

to - . r o™„ m „ r drox,d= After ,ddi„ 8 . " """" 

[0039] In order to cover a fluorescent substance 4 with Si02. it prepares first suitably, the silicic acid anhydride 
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which can be hydrolyzed, for example, the tetraethyl orthosilicic ariri n f * m „„„ ao. 

substances the mixture obtained as a result m^B^do^M^tf. mon °™- After adding a fluorescent 
after that The fluorescent substance 4 which has c^atingT «ote2 to th J k' ^ eXamP ' e - ethan °'- * r6m ° Ved 
80-degree C steam in order to obtain coating ]oi _iO_ o. ?h£ *Ej 6 amb ' 6nt atm ° SPhere ~ bJr - tod with a 

»^Io^ ^condensed selectively. Eor 

one or more of anion CH3COO-. R0- N03- CI- CH3COrH-rrn nu, ^ ™ ' ' Lu ' a " d U X ex P re sses 
and y expresses the number more thanzero.^ -OOCCH2CH(0H) (COO-) CH2COO- 

11, 3 P hosp 1 honc ac,d - a Phosphoric acid and a urea are suitably added to this' solution 85% Aft.r m ■ 
suitably the so.ut.on obtained as a result with a thin film nylon fitter, a fluorescent substance 4 1 a^ded ll h«* 
stimng suspension unti the pH value is set to 7 After ,.„„ii„ *- " 1 suDstance 4 is added. It heats 

which has coating 4 is taken Tut rinsed and dried * r °° m temperatUre - "uorescent substance 4 

and 106. The water solution of the watfr-slb.e salt of calcium Sr o Ba i added to Z su^ " * 
of suspension is held to an alkali field bv addin? ammnr.;* Z ° ,, '* a ■ to suspension. The pH value 
substance 4 which has bating is U^o£ Z™*™^ ^ ^ « S ° d ' W The "—cent 

[0044] In order to form coating constituted from way acid chloride the susD^ion «f « 

which should be covered is added to the alcoholic solution of way aci esTand thlct A^rescent substance 4 
multi-way acid (po.yboric acid) which has genera, formula Hn-^nO.n-? ^ ____ T^<-f rL 7 *" 
mixture obtained as a result is stirred at a room temoerature for 9t«9dhl Iti L Th<5 react,on 

which has coating is taken out. and it is dried temperature for 2 to 24 hours - and the fluorescent substance 4 

ThS example of this '"vention is explained to a detail below 

e result efter distill.tion of the solvent in , i_ ieTxno™,! toT f " °° V * red TE0S ° bt,i "'" •• 

80 eesr.ee C. Thickne.e of ooetin 5 of STO^'tet to I OOnn, " r "* ' S "* m * «•"*«*■« °' 

££££ ___T" '"^ ( °' ' 3 " ^ ^ Sl ° 2 ' —I— <*•»•>■ en, surfeo. 





QE 


Abs. 


Sr 
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0 


Si 


C 




. w 
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[««_ 










SrS£u 


100 


78.4 


16.3 


14,2 


66.3 




3J2 


SiO-j-SrSfu 


97 


77.6 






46.3 


12.5 


41.2 



by the clear layer 5 of polyacrylate A clear laver 5 o _ nGaN/AIGaN 3 is surrounded 

star 4 - rr • « ; S^^Jrxssss? cover * d 801 - ■ 

powerfully. The solution of 10ml of tetraethyl orthosilicic acf "salt o 7 S , m ^ 3 r6SUlt ' S St,,Ted 

for the period for less than 15 minutes The reaction mixture 0 £™w u ' Naka ,s drcpped at suspension 

temperature. Covered SrS:Eu is taken out and tt ZsTluO dt^ees cVV' * fT* 9 ° m '' nUteS at 3 room 
suspended in the mixture of 25g of potassium sHicates on amm^! The Jl 0ve : ed Acescent substance is again 
and ethanol 500ml - 10ml [ ofLer t^Xl S^rieTrT^ •Jf 0 ' 7°" ° f Wat6r a " d C °"° id 1L of ethanol. 
reaction mixture obtained as a resuH S^'forto^^^ ^ , 

potassium s.licate is taken out and it dries at 100 degrees C temperature. SrS.Eu which has coating of a 

[0052] Subsequently, the light emitting device 1 which has the fluorescence lav^r ? • c o c . . 

the diode 3 and the potassium silicate which emit blue glow is ; mZfectured c ort.«m, Sr&Eu which covered 

diode 3 is surrounded by the clear layer 5 of polyac^teTf a Zre^nt « H? thls ; ea f InGaN/AIGaN 
the fluorescence layer 2 containing SrS-Eu^iTc^rLd Lt ^° reSCent ^stance 4 is formed on a blear layer 5. 
emitting device 1 is protected by SZ^t^T^ * ^ ^ "* be ^ * <** 

[0053] Example 3aluminum(N03)3.9H204.45g is dissolved into 1 .251. of pure water 85XH3P041 17 ^« n. , 
ureas are added to this solution. SrGa2 S4 is added after filtering the .iS^^^^'^^ 
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of 0.2 micrometers of thickness. Suspension is stirred at 90 deeree* r ..nt;i u i 

a fluorescent substance 4 Then, a 1^ em tting de^c. TprotecteTb *e ^ 84 "?* C ° Vered A ' P ° 4 38 
0055] Examp.e 4(3.9 mo.s) Mg(NO3)?6H2O1.0 g ^s disso v ed into 50^ o^a^Taa.uZ^ 50,P ■ 
50ml of water, and a magnesium nitride solution is added to this susoLsinT"^, ? I" suspended 

of 7.5 and which was obtained as a result is stirrld *2lZ£ tk u ? ^ suspension wh.ch has the pH value 
concentration ammonia .iquor. consent I ^W^^ J^SL^ ^ PH9 " 1 ^ 

fluorescent substance with which coa'ting w'as Performed fs 4 enout^ it ^e" a^ToTr^ ^ ' h ° UrS - 
calcinated at 250 degrees C for 2 hours degrees C. and .s eventually 

Sr> ^srs^ rr v ^™ m 50,2 ~— 

diod. 3 i, surrounded by th. cl.,i tay. s _____2_T , ? .? °"' "" s reas<ln - *• '"G.N/AIG.N 

— m !0 „ , ■_____. *;^c^d^^ 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

3.1n the drawings, any words are not translated. 




[Brief Description of the Drawings] 
[Drawing 1] It is drawing showing a light emitting device 



[Translation done.] 
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[4$sf§f:#<Offiffl] 

in *f i j < ti>i m<o#it-y-< *~ K&tf^ 
[ff#>S2] ifriE=>— t^v;/^ #««-?k 

-T-SlfjfcJI l 12«<038#;il?^ 0 

[if #13] MfEWSgM****. 7^5/:? ^&T/^y^- 

[ff#JS4] ^iS^^^#3|EfSr, *'5>r'(Wm^ *;* 
C <t £#8* t -f 5 if #1 2 IE*&©38#3ie^. 

[iff#3t6j gfrfEy i'&ifeSr, M*A 1 . La, S 

MP0 4 . lO'tlO'tCligoignaotM 
SrCa, S r RX/B a A^m^ftmBt (Mo. sPO 

[if*S7] !friES§3fcft:*, Kfc«3fe»« 

[if 8 ] SftfET^ 5 >aH8*8:«\ Y 3 A 1 s O 
12 :Ce, (Y, Gd) 3 (A 1 , Ga) sOn : 
C eMB aMgAI 10O17 :Eu, Mni>645 ■ 
#fr L- it Z, t &«f» t If #1 7 IE«W^3t^ 

[If #19] ttCfilMgB%ft:«r % S r S : Eu, S r 
GaaS«:Eu. (Sr, Ca. Ba) (A1,G 
a) 2S4 :Eu, SrY2S 4 :Eu, (Mg. C 
a) S:Eu, SrS:Ce, CaS:Ce, CaLa 
z S4 : CeMCa S : Ce, E u >6» P> ft 5, 51 

[IfjftJflO] «f8E»3fci)f-?-iS, SiOj&ut^g 

®t -rsif^js ii>f>9©5 *>©^r *v*» 1 «»ciEe£D 

[3S9!£>I¥*fflft&i§li] 
[0 0 0 1 J 

[0 0 0 2] 



^2 00 2-2 2 3 00 8 
(0 0 0 3) »T«*«r«tl*-#-5*i»#^^— Ktt% ^ 

[0 0 0 4] uv^^p^3f«:^^— KOBMUc 
20 — *7*W (4, >>S#g^##|g 19 8 0 

o 9 8 3^^^,-c$ >i)o -<nmmtt. mwmitfr 

[0 0 0 5] 

Iti&ZKiH-tZJ&ft^mi**'**- K(Oi*5pjAtt, jg; 
Ktf>x K u^m^?£r?f 5 ^ 7-U|fc* ^ y 

[0 0 0 6] ^5!Wcog»«, KRtf** 
[0 0 0 7] 

[0 0 0 8] a*tO*»|:J;oT4i:5*fttt N ft« 
[0 0 0 9] »iSldtt N BSfS^-x^Vi/S:, 

[ooio] m^&ma*. tb&fnmnz^ 7^?°* 
5. 
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[00 11] 3E«c#iifctt, HWB^7^4t»«-. 
[00 12] Xfc#a,ctt, RERtttttt*. stYfc4^ 

[ooi3] :he,tp», #7*#»xt«iH»m 

"*\ **0, UVMt^b*,4 10-4 5 0nmOS* 

ftu\ 

[ooi4] #amt± % atey >rr*. m^a i , l 

a. Sc, Y2%.VLud»e>*5W*»fca*?Ufc*/Uf.y 
^fiMP04, XIJ, 1 0 1 t 1 0 6 t05F^»«g n 
RXfM&Ca, SrSOtBa«>5,8«Lfca« (M 

o. spos) &^rtz>tf<j v >mi&k Ltizk&<ftm 

[0015] zixb y t^mm-i. Rttfriicfc**©* 
[0 0 16] #Rfcfi, ttRB*tt* t RftRjfefe fit 

[0017] wnfejBjtfrtafflftjfttjatia^^ 
stifcior. uvttJtxra*ft*t, X£Av>rr 

[0 0 18] £figK{2, SfrlETVl^ Ya 
AlsOi2 :Ce, (Y. Gd) 3 (A.l . Ga) s 
Oi 2 : CeMBaMgA! i oOi t : Eu. Mn 

[0 0 19] #fc s «9J4 = -^^/ttt«YiA 

[0 0 20] »c#R|ch: % HWERflss**^ S r 
S:Eu. SrGa 2 S4:Eu, (Sr. Ca, B 
a) ( A 1 , Ga) 2S 4 :Eu, SrYiS, :E 
u. (Mg, Ca) S.Eu, SrSrCe, CaS: 



JO 



20 



30 



Ce, CaLaa S 4 : Ce^CaS : Ce. Eu«> 
[0 0 2 1] Rfc v SrS: E u (O J: p ftttfttt^^tr 

S r S + 2H2 0->S r (OH) 2+H2S 

[0 0 2 2] HKiffaicji, lltE*X»?#. S i O2 

[0 0 2 3] 



40 



JO 



1-*^*-K2t. *V*—K 3 ICRl* 

5. SaRsatro*, 09*. ar, #yr^ y u- Kpoi 

yacrylate), * y *^D-/Kpolystyrolk ~*^ >m 
Jiitepoxide resin), ^i)7*nf^ stfy*— jjf^_ 

[0 0 2 4] **^sn*«a»±$*»*jii^i 

fix 9*, u^XiJ^s^s^^^ 
R©RRT»±, *3feS 2 MBiStx^s,^^ 

a. iJibcatm^, r*R2H\ =,~T^^y 

*Rltfc«*flc4 (phosphor) 
tf. ttOXttO»gTtt, *3fc«2*3i**s^ n i il6 

»«-Ctt. £#*2tt^#*->^r>^>^6£r?g fi fci- 
[0 0 2 5] l§A*^0Uxtf6fe3fc^ffi#ti-^#« 

[0 0 2 6] *I©2^f^7*K^ ***** 

5. ««R2« > =S«i;sfLfc 3 ^# 

[0 0 2 7] UVt:ttHtt-5^^K3tt, 
ING.NXaGaNt«r, ;©UV*ffl|tt5^ 
K3I*, *ilFWHM<50nmtfc53 70 n 
mi: 4 1 0 nm«>me**R% (emission maximun) fc* 
4 1 0 n m t 4 5 0 n mOffl©»ft iff 5 f fi 
**H«rt-*^-r*-KStt, RjtHf, InGaN/A 

[0 0 2 8] »3fc»2TttfflSn««3t^ 0ij*»f 
RfkR**. ^5>RR*#. lip^i 

'<^>RR3WXttRR*** i .j- 5 W(c 
ttTO«***R«**ta :Y3Al 5 Ou;Ce 

(Y. Gd) 3 (Al. Ga) sOi 2 : Ce, BaM 
gAlioOiT :Eu, Mn, Y2.O2S.Eu, B 
i . YV04 : Eu, B i , YVO4 : Eu, B i Y 
BOa : Ce, Tb. (Sr, Ba) 2 S i O4 • E 



5 

u, Ca2MgSi207 :Eu, SrjCeO< :E 
u, SrS:Eu, SrGazS) :E U , (Sr, C 
a. Ba) (Al, Ga) 2 S 4 : E u , SrY 
2 S< : Eu, (Ca, Sr) S:Eu, (Mg, C 
a) S:Eu, SrS:Ce, CaS:Ce, CaLa 
2 S< : CeXttC a S : Ce. Eu. 

[0029] *3t*4 coM^-ii, tonwwiwhkmiz 

ft. 0. 0 0 1—0. 2jtm-efc!K Lfci!-3t, l¥ft 

t * < M Sriiiat- 5 r i: #t# 5„ 

[0030] ^jrammtts =*—T4>4rtm 

[003 1] i!bteflE&?7 i y**T««-f-5fcit>fc;, 7 
(suspend) Sixio 5^ 7f 

2 <^&^F»cet®: (precipitate) $Jx5 0 =•— ^-o-^^ 
ftfc3btefc*»ig.R.TJ%«ILfc« s v * attain: 
Sffi! (fuse) £tiZ>. 

[0 0 3 2] *y->n*-y->£^tf=>-^ >^t±. * 
y -> n *-y- ^ jj^tfls: 4 i^aa^*- 5;tc ±oti 

n fam. ««StXtt77 5 w*/i'/j:Bg^(radical 

initiation)^ J; oT3^^^-a-^-ti:5 0 
[0 0 3 3] *^-fS&t, ***-^ifc!£(phosphosi 
I i cate) XttT A-;* y ^r-f IfcJg;^ #9 * * :t\d 

5»ft#4&*ifiLTtt0tti-*-i: < tfcfc % lootTt 
[0 0 3 4] ^<D^-g-{c:iS, aWtCJnilTS 1O2 

f^xttr/^ y ^-<^ig<o=n^ vmm^mtr 

-;\,<?<OT Y Vr^ Wt%a (tetraethy I orth 

osi I icate) OJg&Sr&frttfttm*., «Mlft|c#e,tifca 

4I4. WLVftZttZb kblzi 0 0"C-cg;J!S^ix5„ 
[0 0 3 5] 5feStt«r*t*4*«fcJi>fc. f203^-f 
-f ^JgSr&tTSZirtfJ-ctS. z.<01z#>iz x gEKfftK 
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b-tr-f m& (tetraethy I orthosi I icate) V>m&&M 
# 4 fr* *) ta^-t t t>K l 0 OTC-pftJJM-5. 

[oo36j mm&<D=i-7<{ >y*mi&-fztz»> 
mmv>=>-Tj^ir&^ mz.ti. mtm. 

[0 0 3 7] ®iS#tt, «9HtJ:5a-f 

■i^^t*m<ommmwt^. *tia x ^ s 

If, Mg (OH) a*$trSatttt, ft-f, f^ 4w 
&*<v±izwtbiv. MgOcDStcfR^ciEYt 

[0038] MgO, AI2O3. S i O2 WJ; 

£*V<5. »a-*--<#^3t«:4l4iOS«E*-ett«i-5 0 

«-r5*5fe«:4z)5^t3^n5.t/^$n5 0 ibfeteoJ 
[0 0 3 9] j£3fc#4£rS i 0 2T-^«-f-5^«>Jc: N » 

> b7^;is*,ubtr-<mz&mzm'&-tz. &yt#:4 
*imz.K.'& x &&#)\znt>ixzm i &)tt>*®x\zfrii® i 
mm. mz.tf^* s—zuzfem-^ 

t-< >-ifZ&Ztzhblz 8 0t;w7kS^-c^fiiL^ia^ 

[0040] tiDTk^msm^m^^mirT'tbmzu^ 

tfHC 1 <0««t»tCjg^-L % il*T-C2 4»m!ra 
^r©^. ^feWliiiifc**^^*: 

[0 0 4 1] IEy>»*Sr*tp=«-y-f.v^jc»u-c« 
^fe*t*M«Wb*4fc* % ffl^MXa • H2 OSr^i-^nj 
®tt***ti-5. rco*^ Mtt. ^«A1. Sc. 
Y, LuSyLa05*.©-o^u X (4 % 
CHaCOO", RO-, NO3-, CI", CHa C 
OCH = C (O-) CH3M-OOCCH2CH (O 
H) (COO") CH2COO-©?*,® — 3£t±Sr* 
U y(4, ^«±^Sr*-t-o &mkLTti-mz*.H 

[004 2] y >K % »m\Ztt 8 5 % y >KSTJt^3RS- 



(5) 



&t>m&-tz> 0 m.®.$.x'&mi.fti£^ >y4& 

*P*-5ibfe04l4 x S«?tiJ$^ -t-t&H^ 

roo4 3] v >&m>L,mi8.^=>-T * ^>?z 
■ftmi-stz*)^ ^y y ^m&toTkmmz. mm-r^z 

S3t*4©SI|ftJ0t5. *yy>KSU, ffifig (m 
o. sPOs) MSr, Ca, Sr 

S.I/B a <Di¥ri>t>3giKU SgKSntt 10'HO«©H 
t-fc-S, Ca, SrXttBa©*f(t©IlD*^^ 

3,, 

[0 0 4 4] {JpB^a^^Lfc^-^^fc^ 

-t"'<t*3fcfr4<D^?$SrJa^, f©x^r/H^ — fl£ 20 
5tHn - 2B„Ozn-i Sr^Ti--5^»5pgfe(polyboric 

«-*#£Ji.3£:iS*t3-^ii s 2-2 4B#fgma-ca>#iS-t? 



70 



SrS£„ 



QE 



100 



97 



Aba. 
M 
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[ 0 0 4 5 J OSggn^jg^ WT-ei¥«fljc|ii?gi- 

[004 6] mmw 1 

5fe-f. 4 0. 0m 1 mfc^*;— ;U-f>©f h^zc^/u^- 
*h<r*&m (TEOS) 30. Ogt 0. 1M H 
C10. 8 6 4ml »CZl#i- So *Mll*,K*iC, 
S-g-fett. JSMT-C2 4^ra»DfS>^n5„ -&i7^ Jg|g 
^h-to^/i fcTEOS .5.0^ * ; \Z «k 

[0047] SrS:Eul0gt S^x^y^s 

EOS^aLfcSrS:Eut, 8 0^®.%?)*% 

^£ 10 0 nmifS. 

t0 04 8l*ltt, lOOnmOBIJ-ftSSiO 
2 OSlCiSS r S : E uroibfcflnft^ors-^^ 
i o T4^3Sl^^ ISt A/ if ig/> 

[0 0 4 9] *l : SiOatilUfcSrS :Eu& 
tfSrS: Eu©**j»* (Q. E. ) . mUZ (Ab 

s . ) &xmwm& 



76.4 



77.6 



Sr 



16.3 



S 



14.2 



0 

US?*] 



66.3 



46.3 



SI 



12.5 



O 



3.2 



41.2 



[0 0 5 0] Jfcfc, #ft*«r*-r *^-T*-K 3 Ruts 
i O 2 SrffiS Lfc s r S : E u **tfit*Jt 2 Sr^i"* 
^SS^f- 1 SrSJjfif 5. r<73fc*(C s UGaN/AI 

, iotSIti. 3t3fe04 £ LTS i O2 

JrSaLfcs r s : E u «r3Elc^tf. JtogL 3§3feST* 

[0 0 5 1] 

T^*=T2 5 0 g£*7 5 0 gfcjg^U (l 5fi 
%©) Ktt04r-fH*y ?J*mi&2 5 gSrC Ojg 

S r S : EuSrTJD*. gr^ttfc 

&hiizmmm$:mt>Kfr$&-&z, c y~/u7 5 0 

m 1 ^(O^ h7^/^Uh<7--<il|gl 0m 1 <D&i& 
Sr. 1 5 4J-5fe»©S8H||c2or!g»«jj:jBT-r-5. 

»a$iX7tS r S : Eu&fty&Z^ 1 0 0"C 
>*-T 2 5 0 gS^n-f KJiO-Jr-rgt* y^A25 

Sfel 0ml -©SWttcjfcT-*-*. 



50 



40 



50 



u#*9ffl*iv 1 0 0TC^K^^tt 5o 
[0 0 5 2] *«,^ W1*X&&-fzy**-r 3Rxf 
*A*««LfcS r S : E u *«tr*%« 2 
-©fcfcte, i nGa 
N/AlGaN^t-Kait, #y7^!)^^ S 

[00 5 3] 3 

Al (NO,) 3 • 9H 2 04. 4 5 g*, 2 

5 I> * 8 5%H 3 P04l. 3 7g 

AVS*3 6. 0 4 g*£<D*ttlcaB*S. 

m VIZ®. S r G a 2 S 4 ^*D^l5„ SS*K*, MftO 
PH«iJ7|c«5*-C9olC-ca»#aWf5. SgSfBT^ 

a i po4 *»«LfcS3fe 
i o otT? i ^wiDi^-rs. 

[0 0 5 4] #fe3fcS:*i-5^^— 
Al PO4«r««UfcSrGaa04**t>**Jl2* 
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ti-tZ&ltm+l Zmm-tZ. ^fcKH;, InGaN 

A 1 P O 4 Sr&a Lfc S r G a 2 S 4 * JEl^tf. ^-<£> 
ft*. 

[oos5] mm&u 

(3. 9^/1,©) Mg (NOa) 2 • 6H2 O 1. 0 g 
Sr. *50m 1 <Pizmmi-Z. Y 3 A I s O 1 2 £*5 

7. SOpH*«:irf *»*fl«j«c»6>4xfcB 

*=7»«|:J:oTpH9. i*-C±#U 

Mg (OH) aaSfctKLte**. SlAlC2B»nA^#A« 



/0 



[0 0 5 6] fM^f5^t-K3S(m g O^ 
SSlfcYa A 1 5 Oi 2 **tf**«2«rirr*3B3fc 
iOfcftlC. £©fc»|c % InGa 

91*5fc,fcoTfiBi-3. 3H*5tt % t*#4tLT 
©MgO«BLfcY3Al50i2«|:Stf. *o 

IIS 1 J M^^fiTfc§ 0 



[Bl] 




7 0^^-^^ 



(si) int. ci. 7 wne# 

C0 9K 11/80 CPM 
CPP 

11/84 

// C 0 3 B 8/02 

(71)&MA 590000248 

Groenewouds eweg 
5621 BA Eindhoven, 
e Netherlands 

02)&W# ra/u^y^ y^^^r^ 

hV^H 52072 T *>=-rt?T 

- 7])-<f 81 

(72)^§g# r^ T y U >$r- -^Y^- 

W^B 52477 h>7 if— /u 

>^ h7-t 115 



Th 



F I 

C0 9K 11/80 
11/84 

C 0 3 B 8/02 



C PM 
CPP 



hV^S 52064 > Xa-h^ 

^ N7^t 62 
(72)^ej# ^/u*.- r>;uy t r? T ^^^ 

KV^H 52066 T ^ tr^-^ /U ^ 

*>^h7'-t 176 
F * - a 4G01 4 AH02 AH06 

4H001 CC02 CC05 CC09 CC11 CC12 
CC13 XA05 XA08 XA12 XA13 
XA14 XA16 XA20 XA23 XA31 
XA38 XA39 XA56 XA57 XA64 
YA25 YA58 YA63 
5F041 AA11 AA44 CA40 DA46 DA57 
0A58 EE25 
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